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Description 

BACKGROUND OF THE INVENTION 

This invention relates to an electric contact unit 
comprising a plurality of electric contacts integrally 
formed of an insulating material. 

As a contact of the type mentioned above, there 
is known a terminal assembly, as discussed in Japa- 
nese Laid-Open (Kokai) Patent Application No. 
170177/87, which comprises a plurality of terminals, 
and insulating sheets interposed between the adja- 
cent terminals, respectively, in several layers. In this 
prior art ; the insulating sheets having elasticity are in- 
terposed only between the adjacent electric contacts 
which are separated from each other. With respect to 
another priorart, U.S. Patent No. 4,921 ,430 discloses 
a connector for an electric part, in which the surface 
of each electric contact is coated with an insulating 
film, and the electric contacts are implanted in the up- 
per surface of a connector base formed of an insulat- 
ing material, with the insulating films intimately at- 
tached with respect to each other. 

However, the Laid-Open Japanese Patent Appli- 
cation No. 170177/87 has the shortcomings in that 
since the insulating materials are disposed at only the 
opposing surfaces of the adjacent electric contacts, 
an insulation failure is brought about when a foreign 
matter such as, for example, a metal screw, contacts 
them. On the other hand, the U.S. Patent No. 
4,921,430 has the shortcomings in that since the 
electric contacts are separated from each other, a 
considerable amount of labour is required for implant- 
ing the electric contacts individually. 

Furthermore, in the above Laid-Open Japanese 
Patent Application No. 170177/87, the electric con- 
tacts and the elastic insulating sheets to be inserted 
between the adjacent electric contacts must be 
formed in required shapes beforehand, respectively. 
On the other hand, in the above USP4.921.430, if 
spaces between the adjacent electric contacts are 
different from each other, it is required to prepare 
electric contacts with insulating films having a differ- 
ent thickness for each space. 

US-A-4, 199,209 illustrates an electrical intercon- 
necting device comprising a plurality of resilient con- 
nectors embedded in an elastomeric material with op- 
posing ends thereof being exposed on opposite sur- 
faces of the elastomeric body to provide contact 
points. 

EP-A-0,431,566 illustrates an electric circuit 
board having interconnect elements embedded in 
elastomeric material with contact portions exposed at 
opposite sides of the elastomeric material. The pre- 
amble of claim 1 is based on this prior art 



SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an electric contact unit which is capable of 

5 effectively coping with the narrow pitches between 
the adjacent electric contacts in the group of electric 
contacts in a connector, and which can be assembled 
onto the base of the connector with ease, and in which 
a possible short circuit formed between the contacts 

w due to a foreign matter can be prevented effectively, 
and which enables the contact pieces to be located so 
as to prevent displacement thereof during an injection 
molding operation. 

The invention provides an electric contact unit in 

is accordance with Claim 1. 

According to a feature of the invention, each con- 
tact may comprise a laterally extending seat portion 
from which said contact piece thereof extends, with 
opposite ends of said seat portion being exposed 

20 from respective surfaces of said insulating block. 

In some embodiments, an absorption groove 
may be formed to separate the insulating material 
portion covering the contact pieces from the remain- 
der of the insulating material of the block. 

25 As mentioned above, since the elastic contact 
pieces of the electric contacts are integrally molded 
in an elastic insulating material, with the contact end 
portions of the electric contacts exposed, the elastic 
contact pieces being allowed to extend within the in- 

30 tegral solid insulating block formed of an insulating 
material. As a result, even if a foreign matter, such as 
a metal screw contacts the electric contacts, an insu- 
lation failure is not taken place. Furthermore, the 
electric contact unit can be assembled onto the base 

35 of the connector with ease, utilizing the insulating 
block. In addition, it is no more required to implant the 
electric contacts individually. 

Moreover, by firmly securing the electric contacts 
into a resin molding metal mold and molding them 

40 from an elastic insulating material by means of an in- 
jection molding, the insulating block can be formed in 
a required shape beforehand. Therefore, it is no more 
required to prepare electric contacts coated with in- 
sulating materials having a different thickness for 

45 each space between the adjacent electric contacts 
which are arranged in side by side relation. 

Furthermore, metal plating on a portion covered 
with the insulating block can be saved. Since the elec- 
tric contacts can be secured at three or more spots 

50 thereof to the metal mold, an existing plane for each 
electric contact is established within the metal mold, 
and therefore the adjacent pitches between the elec- 
tric contacts can surely be formed after the injection 
molding. That is, in the even where the electric con- 

55 tacts are secured at two spots thereof to the metal 
mold, the electric contacts are rotated about an axis 
interconnecting the two spots. As a result, in the worst 
case, the electric contacts are short-circuited within 
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the electric contact unit. However, by virtue of the 
construction of the present invention, this problem 
can be solved. 

Furthermore, when the electric contact unit is se- 
cured to the base of the connector, the press-fit por- 5 
tion required in the prior art for implanting the electric 
contacts, can be omitted or eliminated, and therefore, 
the height of the entire unit can be reduced. Moreover, 
by reducing the distance from the contact end portion 
of each electric contact to a terminal portion which is 10 
to be electrically conducted to a printed circuit board, 
etc., an inductance component can be reduced in or- 
der to cope effectively with high frequency signals. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a perspective view of an electric contact 
unit according to one embodiment of the present 
invention; 

Fig. 2 is a side view of the above; 20 
Fig. 3 is a plan view of the above; 
Fig. 4 is a front view of the above; 
Fig. 5 is a rear view of the above; 
Fig. 6 is a front view showing an end portion of a 
contact now being in pressure-contact with a ter- 25 
minal of an electric part in the above electric con- 
tact unit; 

Fig. 7 is a side view showing an electric contact 
unit according to another embodiment of the 
present invention; 30 
Fig. 8 is a plan view of the above; 
Fig. 9 is a front view of the above; 
Fig. 10 is a plan view showing the above electric 
contact unit now assembled onto a base of a con- 
nector; 35 
Fig. 11 is a side view of the above; 
Fig. 1 2 is a sectional view taken on line A- A of Fig. 
10; 

Fig. 13 is likewise a sectional view taken on line 
B-BofFig. 10; 40 
Fig. 14 is a plan view showing an electric contact 
unit according to another embodiment of the 
present invention, now assembled onto the base 
of the connector, and 

Fig. 15 is a perspective view of the above unit. 45 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Several embodiments of the present invention so 
will now be described in detail with reference to Figs. 
1 to 15 of the accompanying drawing. Each of electric 
contacts 1 is provided at an upper portion thereof with 
an elastic contact piece 2, and at a lower portion 
thereof with a terminal 3. the elastic contact piece 2 55 
and the terminal 3 are connected with each other 
through a seat piece 4 extending in a lateral direction. 
These three kinds of component elements 2, 3, and 



4 are integrally punched out. The elastic contact piece 
2 extends from a rear end side of the seat piece to- 
wards a front end side thereof at a location above the 
seat piece. A contact end portion 2a projecting up- 
ward is formed on a distal end of the elastic contact 
piece 2. By pressing the end portion 2a with a terminal 
of an electric part such as an IC lead placed thereon, 
the elastic contact piece 2 is flexed downward. By re- 
action thereof, the elastic contact piece 2 is brought 
into contact with the IC lead under pressure. 

The terminal 3 is allowed to extend downward 
from a front end side or rear end side of the seat piece 
4 so as to connect to, for example, a wiring board. This 
terminal 3 may take the forms of a male terminal, a fe- 
male terminal, etc. in accordance with necessity. 

A plurality of electric contacts 1 thus constructed 
are arranged in side by side relation, and an insulating 
block 6 is integrally formed of an insulating material 
having elasticity, so that the group of the electric con- 
tacts 1 are formed into one unit through the insulating 
block 6. 

As shown in Figs. 1 to 5, the elastic contact 
pieces 2 and the seat pieces 4 are allowed to extend 
within the integral solid insulating block 6, and a rel- 
ative space between the adjacent electric contacts 1 
is maintained between the adjacent blocks 6. Contact 
end portions 2a of the elastic contact pieces 2 are ex- 
posed slightly projecting upwardly from an upper sur- 
face of a front end portion of the insulating block 6. 
The terminals 3 are exposed from a lower surface of 
the insulating block 6 and allowed to extend down- 
ward, so that both a front end 4a and a rear end 4b 
of the seat piece 4, or one of the front and rear ends 
are exposed from a front surface and a rear surface 
of the insulating block 6. 

In the above embodiment, at least the contact 
end portions 2a of the elastic contact pieces 2 are ex- 
posed from the surface of the insulating block 6. At 
this time, the end portions 4a, 4b of the seat pieces 
4 are embedded in the insulating material 6, and the 
terminals 3 may be disposed across the surface of the 
insulating block 6, or disposed within holes or grooves 
formed in the surface of the insulating block 6 in ac- 
cordance with the forms of the terminals 3. 

In the above embodiment, each of the elastic 
contact pieces 2 are exposed at least at three or more 
end portions including the contact end portion 2a. For 
molding the group of electric contacts 1, they are 
placed within a mold, and then a synthetic resin as an 
insulating material is charged into the mold. At this 
time, the end portions, for example, the contact end 
portion 2a and other end portions 4a, 4b, or the con- 
tact end portion 2a and other end portions 4a, 3 can 
be served as means for securing the electric contacts 
1 within the mold. By means of three-point support, 
the existing positions of the electric contacts 1 can be 
established, so that they would not be pivoted and/or 
displaced due to charging pressure of the synthetic 
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resin. By virtue of the foregoing arrangement, an elec- 
tric contact unit according to the present invention 
can be molded properly. 

As is shown in Fig. 6, upon depression of the con- 
tact end portions 2a, which are exposed from the up- 
per surface of the insulating block 6, with the termi- 
nals 5 of an electric part such as IC leads placed 
thereon, the elastic contact pieces 2 are elastically 
displaced or shifted downward, while deflecting, un- 
der compression, the elastic material which forms the 
insulating block 6, and a contact pressure with the ter- 
minals 5 can be obtained by reactions of the elastic 
contact pieces 2 and the elastic insulating material. 

In Figs. 7 to 9, in order to enhance the elastic dis- 
placement of the elastic contact pieces 2 within the in- 
sulating block 6, an absorption groove 7 for separat- 
ing the insulating material portion 6a covering the 
elastic contact pieces 2 from the remainder is formed 
in the insulating block 6. More specifically, this ab- 
sorption groove 7 extends along a lower part of the 
elastic contact pieces 2. One end of the absorption 
groove 7 is opened up at the front surface of the in- 
sulating block 6, while the other end thereof termin- 
ates in position not yet reaching basal portions of the 
elastic contact pieces 2. Therefore, in this embodi- 
ment, the absorption groove 7 extends between the 
elastic contact pieces 2 and the seat pieces 4. 

The insulating block 6 functions as a carrier for 
carrying the electric contacts 1 and as an auxiliary 
means for applying a contact pressure. The insulating 
block 6 also functions as means for assembling the 
contact unit in a predetermined position of the base 
of the connector. Figs. 7 to 9 show a representative 
example, in which a recess 8 or protruded portion is 
formed at a rear surface and a side surface of the in- 
sulating block 6, as an additional construction for as- 
sembling the contact unit on the base of the connec- 
tor. 

Figs. 10 to 13 show another embodiment, in 
which the electric contact unit is assembled onto the 
base 2 of the connector through the insulating block 
6. The connector base 9 is provided at a central por- 
tion with a space 13 for receiving the electric part A 
presser cover 10 is open- and closably, pivotally at- 
tached to one end of the connector base 9. The ar- 
rangement being such that, when the presser cover 
10 is closed onto the base 9, the terminals 5 of the 
electric part is urged against the corresponding con- 
tact end portions 2a. When a lock lever 11 disposed 
at an end portion of the presser cover 10 is brought 
into engagement with the end portion of the base 9, 
the closed condition of the presser cover 10 is main- 
tained, thereby maintaining a contact relation. The nu- 
meral 12 denotes a terminal presser pad which is dis- 
posed at an inner surface of the cover 10. 

The connector base 9 is provided with a receiving 
space 14 around the receiving space 13, so that the 
insulating block is engaged therein. For positioning, 



the insulating block 6 is brought into engagement with 
the receiving space 14, and the side surfaces, or the 
front and rear surfaces, or the upper surface of the in- 
sulating block 6 is regulated by a regulation wall 15 
5 defining the receiving space 14. 

At this time, the recess portion 8 or protruded 
portion formed at the side surface or rear end face of 
the insulating block 6 are engaged with a protruded 
portion or recess portion formed at the regulation wall 

10 1 5, thus serving as means for retaining the insulating 
block 6 within the receiving space 14. Fig. 13 shows 
a modified embodiment, in which a protruded portion 
1 9 is formed on the regulation wall 1 5 defining the re- 
ceiving space 14 for receiving the insulating block 6, 

15 and this protruded portion 19 is brought into engage- 
ment with the recess portion 8 when the insulating 
block 6 is received in the receiving space 14. 

Accompanying the means for engagement using 
the recess portion 8 and the protruded portion, the in- 

20 sulating block 6 is firmly secured to the inner surfaces 
of the receiving space by an adhesive agent Alterna- 
tively, the insulating block 6 may be mounted with its 
corner portions and edge portions intimately or tightly 
pushed into the receiving space 14, and without using 

25 the adhesive agent. In Fig. 12, the insulating block 6 
is received within the receiving space 14 with the cor- 
ner portions and the edge portions of the insulating 
block 6 pressed by the regulation wall 15. 

When the electric contact unit is mounted in the 

30 receiving space 14 in the connector base 9, the ter- 
minals 3 are inserted into holes 17 formed in the bot- 
tom surface of the receiving space 14 and allowed to 
be projected downward of the connector base 9. 
Since the electric contact unit can be mounted to the 

35 connector base 9 by firmly securing the insulating 
block 6 into the receiving space 14, the terminals 3 
are no more required to be press-fitted into the holes 
17. As a result, the terminals 3 are no more required 
to be provided at basal portions thereof with press-fit 

40 claws, in order to be held in the connector base 9. By 
omitting the press-fit claws as in the prior art, the 
height of the electric contacts can be reduced, there- 
by reducing the inductance component between the 
contact end portions 2a and the terminals 3. 

45 In the above embodiments, a plurality of electric 
contact units are formed and such plurality of electric 
contact units are mounted in predetermined positions 
of the connector base 9. Figs. 14 and 1 5 show a modi- 
fied embodiment, in which these unitary insulating 

so blocks are integrally formed. More specifically, the 
group of electric contacts 1 arranged along two sides 
or four sides of the electric part receiving space 1 3 are 
integrally formed with a common insulating block 6. 
This insulating block 6 is provided at its central por- 

55 tion with an opening 16 for air passage, correspond- 
ing with an opening formed in the receiving space 1 3, 
and an electric contact holding block portion of the in- 
sulating block 6 is integrally disposed in two ways or 
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four ways about the opening 16. 

In the embodiment shown in Figs. 7 to 9, upper 
surfaces of the elastic contact pieces 2 are exposed 
from the insulating block 6, on the basal portion side 
(that is, in positions away from the contact end por- 
tions 2a). In this embodiment, a required part of the 
elastic contact pieces 2 are covered with the insulat- 
ing block 6, and the remaining part thereof is ex- 
posed. Exposed portions 2b of the elastic contact 
pieces 2 can also be used as means for contacting 
and measuring a terminal to be tested. 

Fig. 12 shows still another embodiment, in which 
an insulating coating 18 is applied to at least one side 
surface of the electric contact 1 opposing with a side 
surface of another electric contact 1, and integrally 
formed by the insulating block 6. This insulating coat- 
ing 18 is formed by means of lamination of insulating 
sheets, coating of an insulating material, or burning. 
This insulating coating 18 is effective for preventing 
a formation of short-circuiting between the side sur- 
face of the electric contact 1 and a side surface of its 
adjacent electric contact even if the contacts are 
warped caused by charging pressure of the resin 
when the group of electric contacts 1 are inserted into 
the mold for shaping the insulating block 6. 

The present invention also includes a construc- 
tion in which a plurality of the above mentioned insu- 
lating blocks 6 are formed in the longitudinal direction 
of the elastic contact pieces 2. 

As described in the foregoing, according to the 
present invention, since the elastic contact pieces of 
the electric contacts are integrally molded in an elas- 
tic insulating material, with the contact end portions 
of the electric contacts exposed, the elastic contact 
pieces being allowed to extend within the integral sol- 
id insulating block formed of an insulating material. As 
a result, even if a foreign matter, such as a metal 
screw contacts the electric contacts, a short-circuit 
can be prevented effectively. 

Furthermore, the electric contact unit can be as- 
sembled onto the connector base with ease, utilizing 
the insulating block. In addition, it is no more required 
to implant the electric contacts individually. 

Moreover, by firmly securing the electric contacts 
into a resin molding metal mold and molding them 
from an elastic insulating material, the insulating 
block can easily be formed in a required shape be- 
forehand. 

Furthermore, metal plating on a portion covered 
with the insulating block can be saved. Since the elec- 
tric contacts can be secured at three or more end por- 
tions including the contact end portion to the metal 
mold, an existing plane for each electric contact is es- 
tablished within the metal mold, and therefore the ad- 
jacent pitches between the electric contacts can be 
obtained. 

Furthermore, when the electric contact unit is se- 
cured to the connector base, the press-fit portion re- 



quired in the prior art for implanting the electric con- 
tacts, can be omitted, and therefore, the height of the 
entire unit can be reduced. Moreover, by reducing the 
distance from the contact end portion of each electric 
5 contact to a terminal portion which is to be electrically 
conducted to a printed circuit board, etc., an induc- 
tance component can be reduced in order to cope ef- 
fectively with high frequency signals. 

10 

Claims 

1 . An electric contact unit in which a plurality of elec- 
tric contacts (1) are integrally moulded In an e!as- 

15 tic insulating material to form an integral solid in- 
sulating block (6) with at least two end portions 
of the contacts (1) being exposed from a surface 
of the block (6), characterized in that 

said electric contacts (1) have elastic con- 

20 tact pieces (2) which extend within said insulating 
block (6) and with at least three end portions 
(2a,3,4a,4b) of each said contacts, including a 
contact portion (2a) of each said elastic contact 
pieces (2), being exposed from a surface of said 

25 insulating block (6). 

2. An electric contact unit according to Claim 1, 
wherein each contact comprises a laterally ex- 
tending seat portion (4) from which said resilient 

30 contact piece thereof extends. 

3. An electric contact unit according to Claim 2, 
wherein opposite ends (4a,4b) of said seat por- 
tion (4) are exposed from respective surfaces of 

35 said insulating block (6). 

4. An electric contact unit according to Claim 2 or 
Claim 3, wherein an absorption groove (7) is 
formed to separate the insulating material portion 

40 (6a) covering the contact pieces (2) from the re- 
mainder of the insulating material of the block (6). 

5. An electric contact unit as claimed in any one of 
Claims 1-3, wherein at least one side surface of 

45 each adjacent said electric contact (1) is provided 
with an insulating coating (18) in addition to said 
insulating material. 



50 Patentanspruche 

1. Elektrische Kontaktanordnung, bei der mehrere 
elektrische Kontakte (1) so in einem elastischen 
Isolationsmaterial geformt sind, daft sie einen 
55 einstuckigen massiven Isolationsblock (6) bilden, 

wobei mindestens zwei Endteile der Kontakte (1) 
von einer Flache des Blocks (6) freigelegt sind, 
dadurch gekennzeichnet, dak die elektrischen 



5 



9 



EP 0 518 578 B1 



10 



Kontakte (1) elastische Kontaktstucke (2) haben, 
die sich in dem Isolations block (6) erstrecken und 
wobei mindestens drei Endteiie (2a, 3, 4a, 4b) je- 
des der Kontakte, einschlie&lich einem Kontakt- 
teil (2a) jedes der elastischen Kontaktstucke (2), 
von einer FISche des Isolationsblocks (6) freige- 
legt sind. 

2. Elektrische Kontaktanordnung nach Anspruch 1 , 
bei der jeder Kontakt einen sich quer erstrecken- 
den Stutzteil (4) umfaSt, von dem aus sich d es- 
se n Kontakt stuck erstreckt. 

3. Elektrische Kontaktanordnung nach Anspruch 2, 
bei der gegenuberliegende Enden (4a, 4b) des 
Stutzteils (4) von jeweiligen Flachen des Isolati- 
onsblocks (6) f reigelegt sind. 

4. Elektrische Kontaktanordnung nach Anspruch 2 
oder 3, bei der eine Nut (7) zur Trennung des die 
Kontaktstucke (2) bedeckenden Isolationsmate- 

, rialteils (6a) von dem Rest des Isolationsmateri- 
als des Blocks (6) ausgebildet ist 

5. Elektrische Kontaktanordnung nach einem der 
Anspruche 1-3, bei der mindestens eine Seiten- 
flache jedes benachbarten elektrischen Kontak- 
tes (1) zusatzlich zu dem Isolationsmaterial mit 
einer Isolationsbeschichtung (18) versehen ist. 



Revendications 

1. Ensemble de contacts electriques dans lequel 
une pluralite de contacts electriques (1) sont 
moules integralement dans un materia u isolant 
elastique pour former un bloc isolant massif inte- 
gral (6) avec au moins deux portions d'extremite 
des contacts (1) exposees depuis une surface du 
bloc (6), caracterise en ce que lesdits contacts 
electriques (1) ont des pieces de contact elasti- 
ques (2) qui s'etendent a I'interieur dudit bloc iso- 
lant (6) et avec au moins trois portions d'extremi- 
te (2a, 3, 4a, 4b) de chacun desdits contacts, in- 
cluant une portion de contact (2a) de chacune 
desdites pieces de contact eiastiques (2), etant 
exposees depuis une surface dudit bloc isolant 
(6). 

2. Ensemble de contacts electriques selon la reven- 
dication 1 , dans lequel chaque contact comprend 
une portion de siege (4) s'etendant lateralement, 
depuis iaquelle s'etend ladite piece de contact 
elastique. 

3. Ensemble de contacts electriques selon la reven- 
dication 2, dans lequel des extremites opposees 
(4a, 4b) de ladite portion de siege (4) sont expo- 



sees depuis des surfaces respectives dudit bloc 
isolant (6). 

4. Ensemble de contacts electriques selon la reven- 
5 dication 2 ou la revendication 3, dans lequel une 

rainure d'absorption (7) est formee pour separer 
la portion de materiau isolant (6a) recouvrant les 
pieces de contact (2) du reste du materiau isolant 
du bloc (6). 

10 

5. Ensemble de contacts electriques selon Tune 
quelconque des revendications 1-3, dans lequel 
au moins une surface iaterale de chaque dit 
contact electrique adjacent (1) est pourvue d'un 

15 revetement isolant (18) en plus dudit materiau 
isolant. 
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